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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

3-12 as published 

1 ,2 as received on 02/1 1/2001 with letter of 29/1 0/2001 

Claims, No.: 

1 -50 as received on 02/1 1/2001 with letter of 29/1 0/2001 

Drawings, sheets: 

1/11-11/11 as published 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, 

□ the claims, 

□ the drawings, 



sheets: 



pages: 
Nos.: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 6, 7, 25, 31 , 32, 50. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination {specify): 



the description, claims or drawings (indicate particular elements beloW) or said claims Nos. 6, 7, 25, 31 , 32, 
50 are so unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 
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1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



5, 11-16, 18, 21-23, 30, 36-41, 43, 46-48 

1-4, 8-10, 17, 19, 20, 24, 26-29, 33-35, 42, 44, 45, 49 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



5, 11-16, 18, 21-23, 30, 36-41, 43, 46-48 

1-4, 8-10, 17, 19, 20, 24, 26-29, 33-35, 42, 44, 45, 49 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-5, 8-24, 26-30, 33-49 



none 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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1. The following document will be referred to in this international preliminary 
examination report: 

D1 = W099/45638 

2. With reference to item III, the examiner is at present not in the position to give a 
meaningful opinion with regard to novelty, inventive step and industrial applica- 
bility concerning the subject-matter of the claims 6, 7, 25, 31 , 32 and 50 due to 
serious clarity objections under Art. 6 PCT. 

2.1 The subject-matter of the claims 6, 7, 31 and 32 is totally unclear with respect to 
the intended technical meaning of the claimed distortion components which are 
"susceptible of independent control". 

Due to this substantial lack of clarity, the subject-matter of the claims 6, 7, 31 and 
32 was no longer considered during the following examination. 

2.2 The subject-matter of the claims 25 and 50 does not meet the requirements of 
Rule 6.2 (a) PCT, since it refers to the drawings (cf. PCT-Gazette, Section IV, III- 
4.10). Consequently, the subject-matter of these two claims was no longer con- 
sidered during the following examination. 

3. With reference to item V, the examiner is of the opinion that the present applica- 
tion does not meet the requirements of Art. 33 (2) and (3) PCT. 

3.1 In consideration of the wording used in claim 1, document D1 discloses in the des- 
cription (page 1 , line 1 to page 18, line 4) and in the drawings (fig. 1-4) a lineariser 
(fig. 1: 205, 220, 230, 235, 240, 245, 250) for reducing distortion of the output sig- 
nal (fig. 1: RF Output) which a signal handling means (fig. 1: 100) produces in res- 
ponse to an input signal (fig. 1: RF input), the lineariser comprising 
means (fig. 1 : 205) for extracting a portion of the input signal, 
means (fig. 1 : 230) for modifying the extracted signal to create non-linear 
components of reduced frequency therein, 

means (fig. 1 : 230 in combination with fig. 2 and 4; cf. page 7, lines 2-8) for 
generating digitally a distortion signal (fig. 2: third order component 'RF 
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Output') from a delivered signal which is the modified signal and 

means (fig. 1 : 220) for combining the distortion signal with the input signal. 

Thus, document D1 discloses all the features claimed in claim 1 which is, there- 
fore, not new in the sense of Art. 33 (2) PCT. 

With respect to the claimed "means for generating digitally a distortion signal from 
a delivered signal which is the modified signal 1 ', it should be noted that in the cir- 
cuit disclosed in D1 a part of the RF input signal is extracted by coupler 205 and 
coupled to a means 230 which, as shown in fig. 2, modifies (e.g. squares) this 
extracted input signal to obtain e.g. a first modified signal (output of 410). This 
means 230 includes furthermore an 'automatic control mechanism 1 445 compris- 
ing a DSP (cf. fig. 4). Based on the extracted input signal 'RF Input' and the third 
order distortion output signal 'RF Output', the DSP generates digitally a control 
signal 'DC level' that is used for generating the third order distortion output signal 
(fig. 2: 435). 

3.2 In consideration of the wording used in claim 1 , document D1 discloses in the des- 
cription (page 1 , line 1 to page 18, line 4) and in the drawings (fig. 1-4) a lineariser 
(fig. 1 : 205, 220, 230, 235, 240, 245, 250) for reducing distortion of the output sig- 
nal (fig. 1: RF Output) which a signal handling means (fig. 1: 100) produces in res- 
ponse to an analogue RF input signal (fig. 1 : RF input), the lineariser comprising 

means (fig. 1 : 205) for extracting a portion of the input signal, 
means (fig. 1 : 230 in combination with fig. 2 and 4; cf. page 7, lines 2-8) for 
generating digitally a distortion signal (fig. 2: third order component 'RF Out- 
put') from a delivered signal which is the extracted signal and 
means (fig. 1 : 220) for mixing the distortion signat into the input signal. 

Thus, document D1 discloses all the features claimed in claim 4 which is, there- 
fore, not new in the sense of Art. 33 (2) PCT. 

3.3 Since the subject-matter of the independent apparatus claim 1 is not novel, the 
subject-matter of the corresponding independent method claim 26 is not new in 
the sense of Art. 33 (2) PCT either (cf. point 3.1). 
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3.4 Since the subject-matter of the independent apparatus claim 4 is not novel, the 
subject-matter of the corresponding independent method claim 29 is not new in 
the sense of Art. 33 (2) PCT either (cf. point 3.2). 

3.5 With respect to the dependent claims 2, 3, 8-10, 17, 19, 20, 24, 27, 28, 33-35, 42, 
44, 45 and 49, it should be noted that these claims appear not to meet the re- 
quirements of Art. 33 (2) and (3) PCT either, since their subject-matter is either 
known from or rendered obvious by the available prior art. With respect to the re- 
maining claims 5, 1 1-16, 18, 21-23, 30, 36-41 , 43 and 46-48, it should be noted 
that these claims appear to meet the requirements of Art. 33 (2) and (3) PCT but 
to fail the requirements of Rule 13.1 PCT, since their subject-matter is not linked 
by a single inventive concept. 

4. With respect to item VII, the present application contains the following defects: 

4.1 Contrary to the requirements of Rule 6.3 b) PCT, the independent claims 1 , 4, 26 
and 29 are not drafted in the two-part form, with those features being known from 
the closest prior art document (D1) being placed in the preamble of the claim, and 
new features being placed in the characterising portion of the claim. 

4.2 Contrary to the requirements of Rule 6.2 b) PCT, the present set of claims does 
not contain reference signs to increase the intelligibility of the claims. 
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A LINEARISER FOR A SIGNAL HANDLING APPARATUS 

. . • .... 3 * 



This application relates to methods and apparatus for signal processing, in particular 
methods and apparatus for linearising, or reducing distortion appearing in, the output signal 
which a signal handling means produces in response to an input signal. 

Predistortion schemes for reducing distortion appearing in the output of a non-linear 
amplifier are known. A synthesised distortion signal is added into the input to the 
amplifier. The distortion signal is arranged so that its addition tends to cancel any 
distortion imposed on the input signal by the amplifier during amplification. 

According to a first aspect, the present invention provides a lineariser for reducing 
distortion of the output signal which a signal handling means produces in response to an 
input signal, the lineariser comprising means for extracting a portion of the input signal, 
means for modifying the extracted signal to create non-linear components of reduced 
frequency therein, means for generating digitally a distortion signal from the modified 
signal and means for combining the distortion signal with the input signal. 

The invention may thus provide a flexible distortion reduction system which is capable of 
implementing relatively complex forms of distortion correction. The generation of 
reduced "frequency components in the extracted portion of the input signal facilitates the 
use of digital signal processing in the generation and adaptation of the distortion signal for 
combination with the input signal to achieve the best possible distortion reduction therein. 
Since the lineariser according to the invention does not rely on local oscillator signals or 
any other form of reference from the host system of which it is a part, it can be 
implemented as a stand alone subsystem. This can be a significant benefit in many 
applications. It could even be located remotely from the rest of the system (e.g. a cellular 
radio base station). 
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According to a second aspect, the invention provides a lineariser for reducing distortion of 
the output signal which a signal handling means produces in response to an input signal, 
the lineariser comprising means for extracting a portion of the input signal, means for 
generating digitally a distortion signal from the extracted signal and means for mixing the 
distortion signal into the input signal. 

The invention also provides a method of reducing distortion of the output signal which a 
signal handling means produces in response to an input signal, the method comprising 
extracting a portion of the input signal, modifying the extracted signal to create non-linear 
components of reduced frequency therein, generating digitally a distortion signal from the 
modified signal and combining the distortion signal with the input signal. 

Furthermore, the invention also provides a method of reducing distortion of the output 
signal which a signal handling means produces in response to an input signal, the method 
comprising extracting a portion of the input signal, generating digitally a distortion signal 
from the extracted signal and mixing the distortion signal into the input signal. 

By way of example only, certain embodiments of the invention will now be described with 
reference to the accompanying figures, in which: 

Figure 1 is a schematic diagram of a lineariser circuit; 

Figure 2 is a schematic diagram of another lineariser circuit; 

Figure 3 is a schematic diagram of a further lineariser circuit; 

Figure 4 is a schematic diagram of a yet further lineariser circuit; 

Figure 5 is a schematic diagram of another lineariser circuit; 

Figure 6 is a schematic diagram of yet another lineariser circuit; 



Figure 7 is a schematic diagram of a control scheme for a lineariser; 
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Claims 

1. A lineariser for reducing distortion of the output signal which jsl signal handling 
means produces in response to an input signal, the lineariser comprising means for 
extracting a portion of the input signal, means for modifying the extracted signal to create 
non-linear components of reduced frequency therein, means for generating digitally a 
distortion signal from the modified signal and means for combining the distortion signal 
with the input signal. 

2. A lineariser according to claim 1, wherein the modifying means comprises means 
for squaring the extracted signal. 

3. A lineariser according to claims 1 or 2, wherein the combining means comprises 
means for mixing the distortion signal into the input signal. 

4. A lineariser for reducing distortion of the output signal which a signal handling 
means produces in response to an input signal, the lineariser comprising means for 
extracting a portion of the input signal, means for generating digitally a distortion signal 
from the extracted signal and means for mixing the distortion signal into the input signal. 

5. A lineariser according to any preceding claim, wherein the distortion generating 
means comprises storage means, wherein the storage means is addressed by values of the 
signal used to generate the distortion to responsiveiy output corresponding values for the 
distortion signal. 

6. A lineariser according to any preceding claim, wherein the distortion generating 
means comprises means for generating a number of distortion components which are 
susceptible of independent control. 
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7. A lineariser according to claim 6, wherein the distortion generating means 
comprises means for splitting at least one distortion component into orthogonal 
components, each orthogonal component being susceptible of independent control. 

8. A lineariser according to any preceding claim, wherein the distortion generating 
means comprises means for adding a dc signal into the distortion signal. 

9. A lineariser according to any preceding claim, wherein the distortion generating 
means comprises means for multiplying the signal used to generate the distortion signal 
with itself repeatedly. 

10. A lineariser according to claim 9, wherein the distortion generating means produces 
a number of components and further comprises means for removing lower order 
components appearing in at least one of the components. 

11. A lineariser according to any one of claims 3 to 10, wherein the mixing means 
comprises means for splitting the input signal into orthogonal components. 

12. A lineariser according to claim 11, wherein the mixing means mixes the distortion 
signal into one of the orthogonal input signal components. 

13. A lineariser according to claims 11 or 12, wherein the mixing means mixes a dc 
component into one of the orthogonal input signal components. 

14. A lineariser according to claim 11, wherein the distortion signal comprises two 
orthogonal components and the mixing means mixes each orthogonal signal component 
into a respective input signal component. 



15. A lineariser according to any preceding claim, further comprising means for 
conditioning the signal input to the distortion generating means so that it maintains a 
substantially constant amplitude. 
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16. A lineariser according to any preceding claim, further comprising means for 
monitoring the amplitude of the extracted signal and determining whether to place the 
lineariser in an operative condition. 

17. A lineariser according to any preceding claim, further comprising control means for 
adjusting a parameter of the distortion signal. 

18. A lineariser according to claim 17, wherein the control means uses a feedback 
signal derived from the output signal to determine the adjustments to the distortion signal. 

19. A lineariser according to claim 17 or 18, wherein the distortion signal comprises a 
number of components and the control means is capable of exerting independent control 
over at least one of them. 

20. A lineariser according to any of claims 17 to 19, wherein the parameter adjusted by 
the control means is amplitude. 

21. A lineariser according to any one of claims 17 to 20, wherein the control means 
generates at least one non-linear component of the signal input to the distortion generating 
means for correlation with the feedback signal to produce signals to control parameters of 
the distortion signal or components thereof. 

22. A lineariser according to any one of claims 17 to 20, wherein the control means 
divides the signal input to the distortion generating means into components and correlates 
them with the feedback signal to produce signals to control parameters of the distortion 
signal or components thereof. 

23. A lineariser according to any one of claims 17 to 20, wherein the control means 
divides the signal input to the distortion generating means into components and determines 
their amplitude in order to produce signals to control parameters of the distortion signal or 
components thereof. 
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24. A lineariser according to any preceding claim, wherein the signal handling means is 
amplifying means. 

25. A lineariser substantially as hereinbefore described with reference to any of Figures 
1 to 10. 

26. A method of reducing distortion of the output signal which a signal handling means 
produces in response to an input signal, the method comprising extracting a portion of the 
input signal, modifying the extracted signal to create non-linear components of reduced 
frequency therein, generating digitally a distortion signal from the modified signal and 
combining the distortion signal with the input signal. 

27. A method according to claim 26 wherein the modifying step comprises squaring the 
extracted signal. 

28. A method according to claim 26 or 27, wherein the combining step comprises 
mixing the distortion signal into the input signal. 

29. A method of reducing distortion of the output signal which a signal handling means 
produces in response to an input signal, the method comprising extracting a portion of the 
input signal, generating digitally a distortion signal from the extracted signal and mixing 
the distortion signal into the input signal. 

30. A method according to any one of claims 26 to 29, wherein the distortion 
generating step comprises addressing a storage means by values of the signal used to 
generate the distortion to responsively output corresponding values for the distortion signal. 



31. A method according to any one of claims 26 to 30, wherein the distortion 
generating step comprises generating a number of distortion components which are 
susceptible of independent control. 
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32. A method according to claim 31, wherein the distortion generating step comprises 
splitting at least one distortion component into orthogonal components, each orthogonal 
component being susceptible of independent control. 

33. A method according to any one of claims 26 to 32, wherein the distortion 
generating step comprises adding a dc signal into the distortion signal. 

34. A method according to any one of claims 26 to 33, wherein the distortion 
generating step comprises multiplying the signal used to generate the distortion signal with 
itself repeatedly. 

35. A method according to claim 34, wherein the distortion generating step produces a 
number of components and further comprises removing lower order components appearing 
in at least one of the components. 

36. A method according to any one of claims 28 to 35, wherein the mixing step 
comprises splitting the input signal into orthogonal components. 

37. A method according to claim 36, wherein the mixing step comprises mixing the 
distortion signal into one of the orthogonal input signal components. 

38. A method according to claim 36 or 37, wherein the mixing step comprises mixing a 
dc component into one of the orthogonal input signal components. 

39. A method according to claim 36, wherein the distortion signal comprises two 
orthogonal components and the mixing step comprising mixing each orthogonal distortion 
signal component into a respective input signal component. 



40. A method according to any one of claims 26 to 39, further comprising conditioning 
the signal used to generate the distortion signal in the distortion generating step so that it 
maintains a substantially constant amplitude. 
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41. A method according to any one of claims 26 to 40, further comprising monitoring 
the amplitude of the extracted signal and determining whether to subject the output signal 
to the distortion reduction method. 

42. A method according to any one of claims 26 to 41, further comprising a control step 
of adjusting a parameter of the distortion signal. 

43. A method according to claim 42 wherein the control step uses a feedback signal 
derived from the output signal to determine the adjustments to the distortion signal. 

44. A method according to claim 42 or 43, wherein the distortion signal comprises a 
number of components and the control step comprises exerting independent control over at 
least one of them. 

45. A method according to any one of claims 42 to 44, wherein the parameter adjusted 
by the control step is amplitude. 

46. A method according to any of one of claims 42 to 45, wherein the control step 
comprises generating at least one non-linear component of the signal used to generate the 
distortion signal in the distortion generating step for correlation with the feedback signal to 
produce signals to control parameters of the distortion signal or components thereof. 

47. A method according to any one of claims 42 to 45, wherein the control step divides 
the signal used to generate the distortion signal in the distortion generating step into 
components and correlates them with the feedback signal to produce signals to control 
parameters of the distortion signal or components thereof. 

48. A method according to any one of claims 42 to 45, wherein the control step 
divides the signal used to generate the distortion signal in the distortion generating step into 
components and determines their amplitude in order to produce signal to control 
parameters of the distortion signal or components thereof. 
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49. A method according to claim 26 to 48, wherein the signal handling means is 
amplifying means. 

50. A method substantially as hereinbefore described with reference to any one of 
Figures 1 to 10. 
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